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Learning outcomes 
• At the completion of this presentation and 
in relation to the care of term SGA babies, 
the participant will be able to: 
◦ Identify the antenatal assessment process 
◦ List main causes 
◦ List considerations for thermoregulation, 
hypoglycaemia risk, feeding and growth 
assessment after birth 
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Abbreviations and acronyms  
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Abbreviations and acronyms  
~  Approximately  IVF  Invitro fertilisation 
AGA  Appropriate for gestational age  LBW  Low birth weight 
BGL  Blood glucose level  PCR  Polymerase chain reaction 
CMV  Cytomegalovirus  RCOG  Royal College of Obstetricians & Gynaecologists 
DNA  Deoxyribonucleic acid  RSQ  Retrieval Services Queensland 
EBM  Expressed breast milk  SGA  Small for gestational age 
FBC  Full blood count  SIDS  Sudden Infant Death Syndrome 
FGR  Fetal growth restriction  SUDI  Sudden Unexpected Death in Infancy 
GP  General Practitioner  TORCH  Toxoplasmosis, Other infections (hepatitis B, 
syphilis, herpes zoster, chickenpox) Rubella, 
Cytomegalovirus, Herpes simplex 
HIV  Human immunodeficiency virus  USS  Ultrasound scan 
IUGR  Intrauterine growth restriction  CNS  Central Nervous System 
IV  Intravenous Queensland Clinical Guidelines  Queensland Term small for gestational age baby clinical guideline 
Definition of terms 
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AGA  • Birth weight appropriate for gestational age 
• That is between 10 - 90th percentile on intrauterine or birth growth chart 
SGA  • Birth weight lower than a predetermined cut-off value, regardless of cause 
• Birth weight two standard deviations below the mean or 10th percentile of a population 
specific birth weight versus a gestational age plot 
• Preferred term when referring to size of a newborn baby (can be estimated from sonographic 
measurements of the fetus) 
LBW  • Birth weight less than 2500 g regardless of gestational age 
IUGR  • IUGR & fetal growth restriction can be used interchangeably 
• IUGR & SGA are related but not synonymous 
• IUGR indicates presence of pathophysiological process occurring in-utero that inhibits growth 
• Preferred term when referring to the size of a fetus 
Symmetrical IUGR 
• Usually occurs early in gestation with proportionate decrease in length, weight & head 
circumference for gestational age, with all parameters < the 10th percentile on growth chart 
Asymmetrical or head sparing IUGR 
• Weight & length (to lesser degree) are decreased (often < 10th percentile on growth chart for 
gestational age), but head circumference remains appropriate for gestational age Queensland Clinical Guidelines  Queensland Term small for gestational age baby clinical guideline 
Introduction 
• SGA babies may be: 
◦ Constitutionally small & at no greater risk than 
normal sized babies or 
◦ Small due to IUGR 
• SGA babies due to IUGR are more likely to 
require specialised care than babies of normal 
weight, however: 
◦ SGA babies may not have had IUGR 
◦ A short period of IUGR may not result in SGA 
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Introduction - IUGR 
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20 % of stillbirths 
20 % of term perinatal deaths 
~ 40% – no underlying  
   pathology identified Queensland Clinical Guidelines  Queensland Term small for gestational age baby clinical guideline 
IUGR 
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• An adaptive process to a compromised 
environment 
• However; may have adverse sequelae: 
◦ Perinatal mortality & morbidity  
 Refer to slides below 
◦ Long term 
 Neurodevelopmental problems 
 Adult type 2 diabetes 
 Hypertension 
 Cardiovascular disease 
 Queensland Clinical Guidelines  Queensland Term small for gestational age baby clinical guideline 
IUGR antenatal assessment 
• Identify, assess & evaluate  
• Normal growth may occur at lower end of normal 
growth distribution curve (3-10th percentile) 
• However, adaptions to pathological influences which 
may require management include: 
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◦ Uterine/placental 
insufficiency - most 
common cause & 
observed in 30% of babies 
with IUGR 
◦ Maternal medication/ 
substance use - smoking 
in > 1/3 of IUGR newborns 
◦ Intrauterine infection 
◦ Social & environmental 
factors 
◦ Congenital anomaly 
◦ Genetic factors 
◦ Refer to comprehensive 
list in Appendix A of  
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Transfer and consultation 
• Decision to transfer in-utero is 
based on: 
◦ Service capability 
◦ Resources available  
◦ Required evaluation or 
management  
◦ Distances involved 
• Refer to Clinical Services 
Capability Framework 
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Planning for birth 
• Counsel parents 
◦ Optimal time 
◦ Optimal mode 
• Facility & potential transfer 
• Consider resuscitation requirements & 
stabilisation support  
◦ Particularly required for babies exposed to 
chronic hypoxia & in-utero malnutrition 
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Following birth:  
growth assessment 
• Distinguish healthy small baby (who may 
require no/minimal support) from growth 
restricted baby (who may require 
investigation, ongoing management               
& follow-up) 
• Individualise clinical management based on 
underlying diagnosis 
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Growth assessment 
• Confirm gestational age 
◦ Unless there was assisted 
reproduction technology and/or IVF: 
 USS dating is usually more accurate 
than menstrual dating  
◦ Earlier USS dating is more accurate 
(when compared to late USS) 
 Preferably between 10 & 12 weeks 
 Up to 20 weeks - USS dating remains 
more accurate than a reliable last 
menstrual period 
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Growth assessment: newborn 
• Ballard examination 
◦ An objective 
examination to 
estimate gestational 
age if there is doubt or 
absence of menstrual 
or USS dating 
◦ The 95% confidence 
interval at term is      
+/- 2 weeks 
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Merck Manuals: evaluation and care of the normal 
neonate Queensland Clinical Guidelines  Queensland Term small for gestational age baby clinical guideline 
Growth chart 
• RCOG recommends use of customised growth 
charts 
• Beeby charts best fit for Australian babies  
◦ Refer to Guideline Appendices B to E 
• Indigenous babies: 
◦ No specific growth charts available 
◦ Less weight gain from 34 weeks gestation 
◦ Median birth weight at 40 weeks is 160 g less for boys 
& 130 g less for girls 
◦ At term, 17% weigh less than the non-indigenous 10th 
percentile  
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Physical examination 
• Measure birth weight, head circumference & length to 
establish growth relative to gestation 
• Comparison of head circumference to weight & length 
may help to identify symmetric or asymmetric IUGR: 
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Physical examination 
• Associated abnormalities may include: 
◦ Dysmorphic features 
◦ Ocular disorders e.g.: 
 Cataracts 
 Cloudy cornea 
 Choroidoretinitis 
◦ Features of intrauterine infection such as: 
 Hepatosplenomegaly 
 Jaundice 
 Purpuric or blueberry muffin rash 
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Rooming-in 
• Ensure mothers & babies are 
not separated unnecessarily 
◦ Rooming-in 
 Enhances breastfeeding 
 Promotes mother-baby 
attachment 
 Enables skin to skin contact 
• Most babies > 2000 g can 
room-in & breastfeed 
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Admission to a neonatal unit 
• SGA or LBW is not primarily a reason for 
admission. However, consider additional care 
required for BGL, gavage feeds,  hypothermia 
prevention & potential increased length of stay 
• Common morbidities associated with IUGR that 
may require neonatal unit admission include: 
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• Perinatal asphyxia  • Congenital anomalies 
• Hypoglycaemia requiring IV  • Hypothermia 
• Severe growth restriction   • Polycythaemia Queensland Clinical Guidelines  Queensland Term small for gestational age baby clinical guideline 
Thermoregulation 
◦ Maintain normothermia (36.5-37.5°C) by: 
◦ Warm birth room/theatre (25-28°C) 
◦ Pre-warmed towels 
◦ Skin to skin contact 
◦ Appropriate dress including bonnet & bootees 
◦ Overhead radiant warmer 
◦ Warmed water bed (LBW & not requiring 
observation in incubator) 
◦ Incubator as required 
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Skin to skin contact 
• Place stable baby in skin to skin contact 
with mother & cover with a warm blanket 
• In immediate postnatal period observe 
(every 5 to 10 minutes) & document: 
◦ Central colour 
◦ Respiratory pattern 
◦ Tone and/or activity 
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Skin to skin contact 
• May be of benefit to: 
◦ Prevent heat loss  
◦ Stabilise temperature 
◦ Promote innate behaviours that assist 
breastfeeding 
◦ Maintain normal BGL’s 
◦ Enhance mother baby interaction & attachment 
◦ Reduce crying time 
◦ Increase cardiorespiratory stability 
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Temperature monitoring 
• Monitor incubator temperature 
• Monitor baby’s temperature per axilla at 
regular & frequent intervals: 
◦ 4 hourly & more often if under a radiant heater 
◦ 30 minutes after interventions then hourly until 
stable (no less than 4 hourly in first 12 hours) 
◦ When stable, 3-4 hourly at feeding times 
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Hypoglycaemia 
• At increased risk due to: 
◦ ↓ alternative energy stores 
◦ ↓ gluconeogenesis 
◦ ↓ counter regulatory hormones 
◦ ↑ insulin sensitivity 
◦ ↑ insulin levels (hyperinsulinaemia) 
◦ Hypoxia 
◦ Hypothermia 
◦ Polycythaemia 
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Breastfeeding/breast milk 
• Optimal for all babies 
• Particularly important 
for LBW babies with 
risks associated with 
not breastfeeding 
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• ↑ cognitive development, 
IQ scores & visual acuity 
• ↓ incidence and/or severity 
of infectious diseases 
• ↓ rate of SIDS/SUDI  
• ↓ incidence of diabetes, 
obesity, certain cancers, 
hypertension, 
hypercholesterolaemia & 
asthma in older children & 
adults 
• ↑ CNS, speech & jaw 
development  
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Feeding 
• Within 30 - 60 minutes of birth 
◦ Breastfeed 
◦ EBM if baby not feeding effectively 
◦ Encourage mothers to express 8 – 10 times per day 
• Establishment of breastfeeding is high 
priority  
• Complementary infant formula only if medically 
indicated with parental consent  
• If mother plans to artificially feed; infant formula 
(60 mL/kg/day on Day 1) 
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Feeding 
• In response to cues but no < 3 hourly 
• Enteral tube for continued poor feeding 
• IV 10% Glucose 60 mL/kg/day if: 
◦ Enteral feeding not possible 
◦ Difficulty maintaining normal BGL’s with enteral feeds 
• Caution if severe IUGR (< 2000 g) or reversed 
umbilical artery end diastolic flow on Doppler studies  
◦ Monitor for feed intolerance  
◦ May require IV 10% Glucose to support more gradual 
increase in enteral volume intake 
◦ Reduce IV as feed volume increases 
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Feeding volumes 
• Term SGA (> 2000 g) are mature & should 
tolerate full demand feeding from Day 1 
• Day 1: 60 mL/kg/day with daily increments 
◦ Breast fed babies may take less 
◦ If feeding well & not hypoglycaemic no complementary 
feeds required 
• Formula fed babies may require up to 200 mL/kg 
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Necrotising enterocolitis (NEC) 
• Risk for term SGA babies, however low in absence of other problems 
• Feeding volume does not appear to be a factor  
• Caution with feeding if unwell or weight < 2000 g Queensland Clinical Guidelines  Queensland Term small for gestational age baby clinical guideline 
Investigations 
• Detailed history  
• Examination of baby & placenta 
• Investigations may include: 
◦ Placental histology 
◦ FBC including haematocrit (to exclude 
polycythaemia) & platelet count (to exclude 
low platelets). Clinically indicated if: 
 Plethoric, unwell, suspected sepsis or chronic 
   intra-uterine infection 
◦ Infection screen  
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Investigations 
• Chromosome studies if baby has 
dysmorphic features 
• Cerebral ultrasonography & other imaging 
if clinically indicated 
• Ophthalmology review if strong suspicion 
or diagnosis of: 
◦ CMV 
◦ Rubella 
◦ Toxoplasmosis 
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Infection screen 
• Most with chronic intrauterine infection are 
not growth restricted 
• Many are asymptomatic with no clinical 
signs 
• Investigate if suggestive clinical signs 
• Request tests for individual infections  
rather than grouping together as a 
   TORCH screen 
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Infection screen 
• CMV – PCR 
◦ (IUGR babies with low platelet count & babies whose 
mother’s developed primary infection in pregnancy) 
• Rubella – Rubella antibodies IgG, IgM 
• Varicella zoster – Varicella antibodies IgM, IgG 
• HIV DNA PCR 
• Congenital Toxoplasmosis 
◦ Not usually a cause of IUGR 
◦ May be subclinical or present with signs & symptoms 
◦ Classic triad is hydrocephalus, intracranial calcification 
& choroidoretinitis 
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Prognosis 
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• Principally determined by: 
◦ Cause of aberrant growth 
◦ Timing & duration of 
intrauterine insult 
◦ Severity of FGR 
◦ Degree of asphyxia 
◦ Postnatal course 
◦ Family’s socioeconomic status Queensland Clinical Guidelines  Queensland Term small for gestational age baby clinical guideline 
Symmetrical IUGR 
• Remain smaller & relatively underweight 
throughout life and have a higher risk of 
adverse neurological outcome which can 
include: 
◦ Cerebral palsy 
◦ Learning deficits 
◦ Behavioural problems 
34 Queensland Clinical Guidelines  Queensland Term small for gestational age baby clinical guideline 
Asymmetrical IUGR 
• Usually have accelerated velocity of growth     
(‘catch up growth’) in first 6 months & normal 
development 
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• ‘Catch up growth’ refers to: 
• Accelerated linear growth after 
period of growth inhibition 
• Described as good or bad 
 Good =  ↑ in linear growth & lean 
boy mass 
 Bad = ↑ fat mass, central 
adiposity & insulin resistance Queensland Clinical Guidelines  Queensland Term small for gestational age baby clinical guideline 
Discharge criteria 
Physiologically stable  
Feeding well 
Steady weight gain 
No evidence of clinical illness 
Satisfactory maternal care giving skills  
Adequate family resources & support 
Access to health care & resources 
Follow up plan in place 
Baby’s safety needs assessed 
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Discharge criteria 
Parents have been provided education & 
information regarding: 
Nutritional requirements 
Expected growth & development 
Immunisation schedule 
Safety plan (ambulance & hospital information) 
Personal Health Record book 
Car safety seats 
Discharge summary to GP/paediatrician/child 
health & copy to parents 
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Follow up recommendations 
• Discharge plan 
• Specialised multidisciplinary clinic or 
paediatrician for: 
◦ Severe IUGR (< 2000 g) 
◦ Babies at risk of chronic disability 
• Referral to: 
◦ Child health services and/or Aboriginal & Torres 
Strait Islander Health Services 
◦ Other relevant community support services 
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Appendices 
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Appendix A  Factors associated with fetal growth 
Appendix B  Birth weight percentiles for girls 
Appendix C 
 
Length and head circumference 
percentiles for girls 
Appendix D  Birth weight percentiles for boys 
Appendix E 
 
Length and head circumference 
percentiles for boys 
Appendix F 
 
Adverse outcomes associated with 
IUGR 